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APPENDIX 8A
CLASS Il MODELING REPORT

8A.1 Introduction
8A.1.1  Background

The applicant, Toquop Energy LLC, plans to build and operate one new nominal 750-megawatt
(MW) super critical pulverized coal- (PC-) fired boiler and steam electric generation unit located in
Lincoln County, Nevada. The proposed project, referred to as the Toquop Energy Project (TEP),
is being sited in a green-field location approximately 14 miles northwest of Mesquite, Nevada.

The TEP will include the full range of support operations, including delivery of lime for use in
scrubber; truck delivery of diesel fuel; and truck delivery of other materials, such as anhydrous
ammonia for the selective catalytic reduction control system, coal and ash handling, and transport
of combustion byproducts and wastes. Best available control technology will be installed on all
applicable sources, including the main stack.

This appendix describes the procedures and the modeling results that were used to evaluate the
potential air quality impacts due to the proposed project's operations for areas within
50 kilometers (km) of the proposed facility. The TEP will be located within 300 km of several
Class | areas in Arizona and Utah. No Class | areas are located within 50 km of the proposed
facility. A separate report addresses the modeling of impacts at all Class | areas within 300 km of
the project site.

8A.1.2 Regulatory Review

The facility is applying for an air permit to construct from the Nevada Division of Environmental
Protection (NDEP), Bureau of Air Pollution Control (BAPC) in accordance with Nevada
Administrative Code 445B, Paragraph 221(1) and 3375. Paragraph 221(1) adopts the federal
Prevention of Significant Deterioration (PSD) program as promulgated under Title 40 of the Code
of Federal Regulations (CFR) Part 52.21 (40 CFR 52.21). Permit approval requires that an air
quality impact analysis be performed to assess the potential impacts of the facility operation under
40 CFR 52.21(k).

The proposed facility will be located in an area (Lincoln County) that is classified as a federal
attainment area for all pollutants. Each of the involved agencies requires that the application use
dispersion modeling to demonstrate compliance with applicable Ambient Air Quality Standard
(AAQS) and PSD increments. This modeling appendix describes the procedures that were used
for the air dispersion modeling for project permitting and certification.
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A brief project description, including an overview of the site and local topography and a discussion
of the emission sources, is presented in Section 8A.2. Section 8A.3 addresses the dispersion
modeling methods used to assess local air quality impacts, the meteorological dataset and data
processing procedures, terrain processing, and Good Engineering Practice (GEP) and building
downwash calculations. Section 8A.4 tabulates the source emission parameters used in the
modeling. The results of the modeling analysis are presented in Section 8A.5. Section 8A.6
contains a list of references.

8A.2 Project Description
8A.2.1  Site Description

The facility will be on a site consisting of approximately 650 acres of land located about 14 miles
northwest of Mesquite, Lincoln County, Nevada (see topographic map of the area in
Figure 8A-1). The site is open land with only high desert brush currently in place. The estimated
site finished grade elevation is 2,550 feet above mean sea level (msl). The site is located within
Township 11 South, Range 69 East.

The proposed site lies in a valley east of the Mormon Mountain Range at about 2,500 feet above
msl, with land sloping downward gently to the southeast towards the Toquop Wash. Northwest of
the proposed site, the terrain rises gradually for several miles before reaching elevations just
above 5,000 feet msl in the East Mormon Mountains. To the southeast, the terrain gradually
slopes downward to 1,500 feet above msl at the Virgin River before climbing rapidly to just above
8,000 feet msl in the Virgin Mountain Range. Figures 8A-2 and 8A-3 are photographs of the plant
site taken at the proposed project site location.

8A.2.2  Facility Description and Equipment List

The TEP will install and operate a PC-fired power plant with a nominal capacity of 750 MW. The
coal-fired facility will consist of the primary equipment listed below:

o One 750-MW PC-fired boiler;
o Two auxiliary boilers;

e One firewater pump;

¢ One standby generator;

¢ One fly ash storage silo;

¢ One bottom ash storage silo;
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Figure 8A-1. Topographic Map of the Area in the Vicinity of the Proposed Project
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Figure 8A-2. View from the Proposed Project Site Looking South

Figure 8A-3. View from the Proposed Project Site looking North
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e One gypsum silo;

o Two quicklime storage silos;

¢ One activated carbon storage silo;

e Two trippers;

¢ One Heller-type hybrid cooling tower;

e A coal unloading, reclaim and crushing operation;
e One active coal storage pile;

¢ One inactive coal storage pile; and

e A 150-acre on-site landfill.

Fuel for the TEP will be Wyoming Powder River Basin (PRB) coal, which will be transported to the
facility via a proposed railroad with a spur from the Union Pacific to the TEP unloading station at
the proposed plant site.

Overall annual availability of the power plant is expected to be in the range of 85 to 90 percent,
but short-range modeling was conducted assuming a 100 percent load factor. The design
contemplates a base-loaded plant.

8A.2.3  Process Description
The following sections describe the primary processes that are a part of the facility.
8A.2.4  Pulverized Coal Combustion

PC combustion is the most commonly used method of combustion in coal-fired power plants. It is
a well-proven technology for power generation in utility-scale applications. In a PC boiler, coal is
“pulverized” or ground to a fine powder so that approximately 75 percent of the coal is less than
75 microns and less than 2 percent is greater than 300 microns. The pulverized coal is blown into
the combustion chamber with air, and combustion takes place in suspension at temperatures from
2,400 degrees Fahrenheit (°F) to 3,100°F. New supercritical plants can achieve overall thermal
efficiencies of around 40 to 45 percent.

The TEP is being designed to operate with a range of coal properties that are typical of PRB
coals. The latest PC projects being permitted, including this project, employ state-of-the-art
add-on emission controls for nitrogen oxides (NOy), sulfur dioxide (SO,), and particulate matter
with an aerodynamic diameter of 10 microns or less (PMyj).
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8A.2.4.1 Coal Unloading, Transfer and Handling System

Coal will be delivered to the facility via train and will be unloaded from the bottom dump rail cars
into an underground bunker. A bottom dump unloading, consisting of two 2,500 tons/hour stations,
will be used to unload the coal to an underground hopper at a combined 5,000-tons/hour rate.
From the underground bunker, the coal will be handled using hoppers and belt feeders and will be
stacked out to a lowering well using two conveyor belts rated at 2,500 tons/hour each. From the
lowering well, a telescoping chute will discharge the coal to one of the coal storage piles. The
active coal pile will be a 30-day supply of coal live storage, which can be stacked and reclaimed
without the use of mobile equipment (bulldozers). Particulate emissions from the coal pile will be
controlled by wet suppression. A second inactive storage pile will be built using both the automatic
stack-out system and mobile equipment. The inactive storage will contain a 90-day supply of coal
with the ability to expand to a 180-day supply of coal adjacent to the active storage pile.
Emissions from the inactive pile will be controlled by the equivalent of wet suppression and
compaction. The reclaim system (which is not used under normal operations) would be a
rail-mounted scraper type, which would transfer coal at a rate of 2,000 tons/hour to two redundant
coal reclaim systems, with enclosed conveyors to transfer the coal to the live storage pile or
directly to the dual coal crushers.

From the active coal storage pile, front-end loaders will assist the reclaiming of coal into four
500-ton hoppers and feeder belts. Two conveyor belts rated at 1,000 tons/hour each (one in
operation, one backup) will be used to convey the reclaim coal to the coal crusher building. In the
coal crusher building, coal from the 1,000-tons/hour reclaim belts will empty into a 150-ton surge
bin. In the coal crusher building, one coal crusher assembly rated at 1,500 tons/hour will crush the
coal into a size suitable for combustion. From the coal crusher building, one conveyor belt rated
at 1,000 tons/hour (with a second 1,000-tons/hour conveyor belt serving as backup) will transfer
the coal to the boiler tripper deck. In the coal transfer tower, coal will be transferred to a
1,000-tons/hour tripper conveyor, which will load the five, 360-ton coal bunkers. A sixth coal
bunker is provided as a spare. Particulate emissions from the coal unloading, transfer and
handling system operations will be controlled by wet suppression and/or baghouses.

8A.2.4.2 Storage Silos
In addition to the PC boiler, the primary TEP operation includes the following storage silos:

¢ One fly ash storage silo;

¢ One bottom ash storage silo;
¢ Two quicklime storage silos;
¢ One gypsum storage silo;
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¢ One activated carbon storage silo; and
¢ One byproduct storage silo.

Fly ash from the PC boiler exhaust stream will be captured in the main boiler baghouse. The fly
ash will be pneumatically conveyed from the baghouse hoppers to the fly ash storage silo. From
the fly ash storage silo, the ash will be wetted and transferred to trucks for disposal at the on-site
landfill. This material also could be loaded dry into pneumatic trucks or railcars for shipping to
purchasers using a dustless load out. Emissions from the pneumatic loading into the fly ash silo
will be controlled by a baghouse, and fugitive particulate emissions will occur during the transfer
from the fly ash silo to trucks.

Bottom ash will be removed from the boiler after quenching and pneumatically transported into a
bottom ash storage silo. From the bottom ash storage silo, the ash will be wetted and transferred
to trucks for disposal at the on-site landfill. This material also could be loaded dry into pneumatic
trucks or railcars for shipping to purchasers using a dustless load out. Emissions from the
pneumatic loading into the bottom ash silo will be controlled by a baghouse, and fugitive
particulate emissions will occur during the transfer from the bottom ash silo to trucks.

As an integral part of the wet scrubber system, quicklime will be delivered to the plant via trucks.
The quicklime will be transferred pneumatically to a quicklime storage silo. The quicklime storage
silo will have its own baghouse to control particulate emissions that occur during transfer
operations. Quicklime from the storage silo is transferred pneumatically to the quicklime
preparation building through an enclosed process. The quicklime is mixed with water and made
into a slurry that will be injected into the wet flue gas desulfurization (FGD) system for SO, control.
The quicklime slurry is then stored in tanks near the wet FGD system. From these tanks, the
quicklime slurry is sent to the wet FGD system. This is a dustless operation.

Gypsum will be removed from the wet scrubber, dried, and conveyed to the gypsum storage silo.
From the storage silo, the gypsum will be transferred to trucks or railcars for shipping to
purchasers or wetted for disposal at the on-site landfill. Emissions from the loading into the
gypsum silo will be controlled by a baghouse, and fugitive particulate emissions will occur during
the transfer from the gypsum silo to trucks or railcars.

An activated carbon silo is proposed to provide storage capacity for activated carbon, which will
act as part of a mercury/multi-pollutant control system. The activated carbon will be delivered to
the plant via trucks. The activated carbon will be pneumatically transferred to the activated carbon
storage silo, with particulate emissions that occur during transfer operations being controlled by a
baghouse. The activated carbon will then be fed to the boiler flue gases via a conveyor and
blower system. Particulate emissions occurring during the delivery of the activated carbon to the
boiler will be controlled by the main boiler baghouse.
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8A.2.4.3 Process Cooling

The Heller-type hybrid cooling tower is used to minimize water consumption. A direct contact jet
condenser will be used with a Heller dry cooling tower system. In this cooling system, the process
steam from the steam turbine is fed to the condenser and condensed by direct cooling with the
cooling water coming from the cooling cycle. The blended cooling water and condensate are
collected in the hot-well and extracted by circulating water pumps. Approximately 3 percent of this
flow — corresponding to the steam condensed — is fed to the boiler feed water system by
condensate pumps. The major part of the flow is returned to the cooling tower for recooling. The
cooling duty is performed by the cooling deltas, divided into parallel sectors, where cooling air flow
is induced by a natural draft dry cooling tower.

When the ambient temperature is below 80°F, the cooling tower operates like a natural draft dry
cooling tower. When the temperature exceeds 80°F, the facility has the option of applying water
oversprays on the heating surfaces inside of the cooling tower to provide additional cooling. This
type of cooling tower has no particulate emissions.

8A.2.4.4 Ash Disposal Area

An on-site ash disposal area of approximately 150 acres will be used to dispose of fly ash, bottom
ash and gypsum from the main boiler that will not be recycled. The fly ash, bottom ash, and
gypsum will be mixed with water as it is unloaded from their respective silos into trucks, which will
then transport the combustion by products to the ash disposal area located on the eastern portion
of the property. The trucks will unload the by products in the active disposal area that will be
limited to no more than 10 acres at any one time.

8A.2.4.5 Storage Tank

One 1,060,000-gallon fuel oil storage tank; one 4,000-gallon fuel oil storage tank; one
1,000-gallon gasoline storage tank; two 14,000-gallon lube oil storage tanks; two 3,000-gallon
lube oil storage tanks; a 1,000-gallon used oil storage tank; and one 300-gallon fuel oil storage
tank will be located on-site. These tanks primarily will contain ultra low sulfur diesel to supply the
auxiliary boilers, emergency generator, fire-water pump engine, and for startup of the PC fired
boilers. There also is a gasoline tank for plant equipment and a lube oil sump for the main boilers
and generators.

8A.2.46 Construction Emissions

Based on guidance from BAPC, construction activities will be conducted under a separate Air
Quality Operating Permit, since the PSD application addresses emissions that are not temporary.
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8A.3 Dispersion Modeling Procedures

The suitability of an air quality dispersion model for a particular application is dependent upon
several factors. For this study, several selection criteria were evaluated. These criteria are:

e Proposed or approved regulatory dispersion models and guidance;
¢ Availability of representative meteorological data;

e Land use analysis;

e Stack height relative to nearby structures; and

e Local terrain.

8A.3.1 Dispersion Model Selection

The United States Environmental Protection Agency (USEPA) has adopted a final rule (Federal
Register, November 9, 2005) that replaces a standard air quality model that has been in place for
over 25 years, the Industrial Source Complex (ISC) model, with a new model, AERMOD
(USEPA 2004a). The rule became effective on December 9, 2005, and the ISC model was
phased out as of December 9, 2006.

AERMOD is a refined dispersion model for simple and complex terrain for receptors within 50 km
of a modeled source. The TEP used the promulgated version of AERMOD (Version 07026).
AERMOD was used to assess air quality impacts in the local area for comparison to applicable air
quality standards and PSD Class Il increments. AERMOD was run with default model options in
the CONTROL pathway. Meteorological processing procedures are discussed below.

8A.3.2 Meteorological Data
8A.3.2.1 Meteorological Requirements for AERMOD

USEPA'’s current meteorological data input requirements for dispersion model applications for
impacts in terrain above stack top (“‘complex terrain”) are outlined in Sections 4.2 and 8.3 of
Appendix W to 40 CFR 51 (Guideline on Air Quality Models [‘Guideline”], see http://www.epa.gov/
scram001/guidance/guide/appw_05.pdf). The Nevada BAPC recommends that site-specific
meteorological data for heights up to and above stack top should be obtained for large projects
such as the TEP. The next subsection summarizes the facility’s meteorological data acquisition
program.
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8A.3.2.2 AERMET Data Processing

The AERMET (USEPA 2005a) meteorological pre-processor (Version 06341) was used to
process data required for input to AERMOD. Boundary layer parameters used by AERMOD,
which also are required as input to the AERMET processor, include albedo, Bowen ratio, and
surface roughness. The land classifications and associated boundary layer parameters were
determined following the guidelines provided by the USEPA AERMOD Implementation Guide
(AIG) (USEPA 2005b). In accordance with the AIG, the input boundary layer parameters to
AERMET were determined using one sector to a distance of 3 km from the meteorological
monitoring station (as discussed in Section 8A3.2.5).

8A.3.2.3 Available Meteorological Data for AERMOD

The climate in the project area is typical of high continental deserts. Wind patterns in the valley
are influenced primarily by two factors — the synoptic pattern and the valley itself, which imposes
mountain and valley flows on the synoptic pattern. Local flows at levels near the ground exhibit a
strong north/south pattern, consistent with the local valley orientation.

An on-site meteorological data monitoring program has been set up at the southeast corner of the
proposed project site (see Figure 8A-4). The data was collected in accordance with a monitoring
protocol that has been submitted to the Nevada BAPC. The monitoring program includes an
instrumented 50-meter (m) meteorological tower and a Sonic Detection and Ranging (SODAR)
profiler (see Figure 8A-5), with a backup SODAR used primarily for quality assurance purposes.
The on-site meteorological data from the period of April 20, 2006, through April 30, 2007, is
available and meets the USEPA’s 90 percent data capture requirements (see Table 8A-1). Data
collection extended beyond 1 year due to loss of power to the SODAR from May 10, 2006, to
May 19, 2006, and loss of power to the tower from May 13, 2006, to May 19, 2006. The entire
dataset from April 20, 2006, through April 30, 2007 was processed with AERMET. This extended
dataset was used to assess modeled short-term impacts. However, annual impacts were
assessed using a 365-day period that is a subset of hours from the extended dataset. The annual
dataset covers the period of April 20, 2006 through April 19, 2007, which represents an
8,760-hour data capture equal to or better than any other contiguous 8760-hour data period in the
376-day total monitoring period.

The upper air data for the modeled period was obtained from the Mercury Desert Rock Airport,
Nevada (KDRA), twice-daily soundings.
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Figure 8A-4. Monitoring Sites Location Relative to the Proposed Project Site
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Figure 8A-5. Photograph of the On-Site SODAR Instrument and the Meteorological Tower

Table 8A-1
Annual Data Recovery by Parameter

Possible Hours Valid Hours Percent Recovery

Channel (12 Months) (12 Months) (12 Months)
10WS 8,760 8,620 98.4
10WD 8,760 8,620 98.4
10ST 8,760 8,620 98.4
50WS 8,760 8,620 98.4
50WD 8,760 8,620 98.4
50ST 8,760 8,620 98.4
10 VWS 8,760 8,620 98.4
50 VWS 8,760 8,620 98.4
10SW 8,760 8,620 98.4
50SW 8,760 8,620 98.4
2mt 8,760 8,620 98.4
10mt 8,760 8,620 98.4
50mt 8,760 8,620 98.4
10-2dt 8,760 8,620 98.4
50-2dt 8,760 8,620 98.4
10-2dt/8 8,760 8,620 98.4
50-2dt/53 8,760 8,620 98.4
RH% 8,760 8,631 98.5
Sol w/im? 8,760 8,610 98.3
Precipitation 8,760 8,626 98.5
Pressure 8,760 8,631 98.5
SO, 8,760 8,059 92.0
NO 8,760 8,091 92.4
NOx 8,760 8,091 924
NO, 8,760 8,091 92.4
[o}) 8,760 8,146 93.0
PMio 60 59 98.3
TSP 60 59 98.3
SODAR* 8,760 8,227 93.9

*SODAR data recovery represents combined data for which at least 3 reporting levels constitutes a valid hour.
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For parameters not observed by the on-site meteorological instrumentation, such as cloud cover,
hourly observations were taken from St. George, Utah (KSGU). The primary reason for selecting
St. George for cloud cover data is proximity to the meteorology site. St. George airport is about
40 miles east of the monitoring site. The next closest candidate is Nellis Air Force Base (AFB), but
it is much further away (about 70 miles southwest of the site). Elevation is another factor in the
selection of the cloud cover site. The Nellis AFB elevation is about 2,000 feet, while the site
elevation is about 2,800 feet and St. George is at 2,880 feet. The Mormon Mountains, with
elevations above 7,400 feet, lie west of the monitoring site. The Mormon Range in Utah lies west
of St. George.

We also reviewed National Oceanographic and Atmospheric Administration (NOAA) Climate Atlas
data such as isopleths of annual mean sunshine hours, annual mean clear days, and cloudy days
(see Appendix 8A-1) that corroborates our use of St. George, Utah, as a representative site for
cloud cover observations. Further discussion of this and other comments of the NDEP on the
initial PSD application submittal are provided in Appendices 8A-2 and 8A-3.

The St. George cloud cover data was input to AERMET as an external surface file in AERMET’s
Stage 1 input. The file format used was National Climatic Data Center's (NCDC’s) TD-3505
variable length (also referred to as Integrated Surface Hourly or ISH).

The USEPA and Nevada monitoring guidance (USEPA 2000; NDEP 2003) requires
meteorological data capture rates to meet or exceed 90 percent and for the ambient air quality
data capture rates to meet or exceed 80 percent. The 12-month period of ambient data reported
to the NDEP covers the period April 2006 through March 2007, while the 13-month period of
meteorological data reported to the NDEP covers the period April 2006 through April 2007. The
valid data recovery percentages for both the fixed-tower and SODAR measurements from the
meteorological monitoring site are above this 90 percent data capture requirement (see
Table 8A-1). Tables of percent recovery for each measured parameter by quarter are presented
in the appendix of monitoring reports sent to NDEP. The modeling period for short-term averages
has added an 11 extra days beyond a full year (376 days, from April 20, 2006, through
April 30, 2007) to further enhance the data capture beyond that reported in Table 8A-1. As noted
above, some data was lost during a few days in May 2006 due to a power failure that affected the
tower and SODAR for a portion of an 11-day period (May 9 through 19). However, data for the
period May 9 through May 19, 2006, is included in the modeling database because a significant
portion of that period had at least tower data available.
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8A.3.2.4  Quality Assurance of On-site Meteorological Data

The input to the AERMOD model consisted of on-site meteorological parameters listed in
Table 8A-2. Wind speed and wind direction values from each tower and SODAR measurement
height have been graphically plotted and then visually inspected for reasonableness and
consistency. Data values that showed a large deviation from those of neighboring values in height
and time were subject to disqualification after examination by experienced meteorologists. The
computer modeling archive contains images of the wind fields for every day of the monitoring
data.

Table 8A-2
List of On-Site Meteorological Measurements

Measurement Height Measured Parameters
(m) WD WS | Temperature | Sigma Theta | Sigma W | Solar Radiation
2 N/A N/A X N/A N/A X
10 X X X X X N/A
50 X X X X X N/A
75 X X N/A N/A X N/A
100 X X N/A N/A X N/A
125 X X N/A N/A X N/A
150 X X N/A N/A X N/A
175 X X N/A N/A X N/A
200 X X N/A N/A X N/A
225 X X N/A N/A X N/A
250 X X N/A N/A X N/A
275 X X N/A N/A X N/A
300 X X N/A N/A X N/A
325 X X N/A N/A X N/A
350 X X N/A N/A X N/A
375 X X N/A N/A X N/A
400 X X N/A N/A X N/A
425 X X N/A N/A X N/A
450 X X N/A N/A X N/A
500 X X N/A N/A X N/A

N/A - no measurements were taken at that level.
X - measurements were taken at that level.

Plots of the wind roses for the 10-m (tower) and 225-m (SODAR) levels are provided in
Figures 8A-6 and 8A-7, respectively, for a “Full Day” (meaning all hours of the day were plotted,
not just daytime or nighttime). These plots show that a pronounced low-level nocturnal drainage
flow from the north-northwest at the 10-m level is largely absent at the 225-m level, which would
be expected given the nature of the surrounding terrain. Wind roses for the same levels for the
daytime hours (7 am — 6 pm) and nighttime hours (7 pm — 6 am) and for four seasons also were
plotted (see Appendix 8A-1).

10784-004-400 8A_1 4 November, 2007




Figure 8A-6. On-Site Data Wind Rose at 10-M Level
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Figure 8A-7. On-Site Data Wind Rose at 225-M Level
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8A.3.2.5 Meteorological Site Land Use Characteristics

Meteorological data required as input to the AERMOD model consists of hourly values of wind
speed, wind direction, and ambient temperature taken at one or more levels. Due to the tall stack
emissions planned for the Toquop project and the terrain influences in the area, ENSR took
meteorological measurements using a tall tower plus a Doppler SODAR. These multiple-level
measurements were input to AERMET and were provided to AERMOD in the “PROFILE” file.
Internally, AERMOD computes profiles of wind, temperature, and turbulence up to 5,000 m above
the ground. Since the measurements do not cover this vertical range, AERMOD computes the
required vertical profiles based upon an optimum combination of measured data and theoretical/
semi-empirical profiles. The theoretical profiles are based upon atmospheric boundary layer
dispersion theory, for which additional boundary layer parameters are required. These additional
parameters include sensible heat flux, surface friction velocity, convective velocity scale, vertical
potential temperature gradient, convective and mechanical mixing heights, and Monin-Obukhov
length. The convective mixing heights are derived from morning upper air soundings in
conjunction with heat flux estimates computed within AERMET. AERMET also uses land use
surface characteristics, such as surface roughness length, Bowen ratio, and albedo, to compute
these parameters, and the results are provided to AERMOD in the “SURFACE” file.

A review of topographic maps and photographs of the area surrounding the meteorological tower
shows that the area around the site consists of one type of vegetation — desert shrubland. Desert
shrubland is defined as desert salt scrub habitat consisting of mixed shrubland communities,
greasewood, shadscale, saltbrush, sagebrush, and rabbitbrush. The University of Idaho website
(http://www.cnrhome.uidaho.edu/default.aspx?pid=85873) provides a description of the desert
shrubland. Figures 8A-2, 8A-3, and 8A-5 show photographs of the surrounding area.
Figure 8A-8 shows the location of the tower and the surrounding area (to 3 km) on a topographic
map.

Figure A8-9 was created from the U.S. Geological Survey (USGS) land use and land cover grid
data files (http://edcftp.cr.usgs.gov/pub/data/LULC/250K/). This figure shows that the on-site tower
falls in the USGS land use classification type of 31 to 33, which could be any of the following
sub-categories: herbaceous rangeland (31), shrub and brush rangeland (32), or mixed rangeland
(33). The 52-category USGS land use classification system can be found at
http://courses.washington.edu/urbdp467/html/classify.html

The 3-km radial area surrounding the meteorological site has a uniform land use. Monthly land
use characteristics used for AERMET processing were based on the land-use classifications of
the entire 3-km radial area being desert shrubland. The land use sector classification was
conducted by inspecting topographic maps within a 3-km radial area centered on the met tower
(as shown in Figure 8A-8). The seasonal values for each land classification are provided in the
AERMET user’s guide (USEPA 2004b) and are summarized in Tables 8A-3 through 8A-5.
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Figure 8A-8. Land Use Within 3-km of the Meteorological Site
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Figure 8A-9. Depiction of the USGS Land Use Around the Met Tower
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Table 8A-3
Seasonal Albedo Values — From the AERMET User’s Guide

Land-Use Type Spring Summer Autumn Winter
Water 0.12 0.10 0.14 0.20
Deciduous 0.12 0.12 0.12 0.50
Coniferous 0.12 0.12 0.12 0.35
Swamp 0.12 0.14 0.16 0.30
Cultivated Land 0.14 0.20 0.18 0.60
Grassland 0.18 0.18 0.20 0.60
Urban 0.14 0.16 0.18 0.35
Desert Shrub Land 0.30 0.28 0.28 0.45
Table 8A-4
Seasonal Surface Roughness Values — From the AERMET User’s Guide
Land-Use Type Spring Summer Autumn Winter
Water 0.0001 0.0001 0.0001 0.0001
Deciduous 1.00 1.30 0.80 0.50
Coniferous 1.30 1.30 1.30 1.30
Swamp 0.20 0.20 0.20 0.05
Cultivated Land 0.03 0.20 0.05 0.01
Grassland 0.05 0.10 0.01 0.001
Urban 1.00 1.00 1.00 1.00
Desert Shrub Land 0.30 0.30 0.30 0.15
Table 8A-5

Seasonal Bowen Ratio Values — From the AERMET User’s Guide

Average Dry Wet

Land-Use Type | Spring | Summer | Autumn | Winter | Spring | Summer | Autumn | Winter | Spring | Summer | Autumn | Winter
Water 0.1 0.1 0.1 1.5 0.1 0.1 0.1 2.0 0.1 0.1 0.1 0.3
Deciduous 0.7 0.3 1.0 1.5 1.5 0.6 2.0 2.0 0.3 0.2 0.4 0.5
Coniferous 0.7 0.3 0.8 1.5 1.5 0.6 1.5 2.0 0.3 0.2 0.3 0.3
Swamp 0.1 0.1 0.1 1.5 0.2 0.2 0.2 2.0 0.1 0.1 0.1 0.5
Cultivated Land 0.3 0.5 0.7 1.5 1.0 1.5 2.0 2.0 0.2 0.3 0.4 0.5
Grassland 0.4 0.8 1.0 1.5 1.0 2.0 2.0 2.0 0.3 0.4 0.5 0.5
Urban 1.0 2.0 2.0 1.5 2.0 4.0 4.0 2.0 0.5 1.0 1.0 0.5
Desert Shrub Land 3.0 4.0 6.0 6.0 5.0 6.0 10.0 10.0 1.0 1.5 2.0 2.0
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Monthly albedo, surface roughness, and Bowen ratio based on the land classifications for the
above sector were calculated. The Bowen ratio depends on moisture conditions. ENSR
researched available historical precipitation data in the area. The purpose of using a nearby,
long-term monitoring site for precipitation is to provide a clear comparison of the monitoring period
precipitation to a representative precipitation climatology for the area. The nearest station with
representative precipitation data is in Overton, Nevada. The Overton average total precipitation
for the period of 7/1/1948 to 12/31/2006 was obtained from the Western Regional Climate Center
http://www.wrcc.dri.edu/cgi-bin/cliMAIN.pl?nv5846. Monthly precipitation data for 2006 also was
obtained from the Western Regional Climate Center. However, monthly precipitation data for
2007 was not yet available from this site at the time of the modeling, so we obtained the data from
NOAA (http://cdo.ncdc.noaa.gov/ancsum/ACS). The monthly data is provided in the modeling
archive. The Overton site is a representative available source of precipitation data for the
proposed project location due to its close proximity to the site and the lack of significant
intervening terrain between TEP and Overton.

The input Bowen ratio was determined by comparing the monthly total precipitation measured in
Overton during April, 2006 to April 2007 with the climatology of monthly 58-year average
precipitation totals in Overton. If the corresponding monthly total precipitation during the 2006 to
2007 period was below 50 percent of the climatological average, then the month was assumed to
be drier than normal. If the corresponding monthly total precipitation during the 2006 to 2007
period was greater than 200 percent of the climatological average, then the month was assumed
to be wetter than normal. Observed corresponding monthly precipitation during 2006 to 2007 that
was in between 50 and 200 percent of climatological monthly average was assumed to be
near-normal. This approach for determining wet, dry, and normal moisture conditions is consistent
with guidance developed by USEPA for the CTDMPLUS meteorological pre-processor, METPRO,
from which AERMET was developed. Table 8A-6 notes the moisture characterization selected for
each modeled month.

Table 8A-6
Selected Seasonal Values for AERMET Processing and Monthly Moisture for Bowen Ratio

Precipitation (inches) Amount at Overton Airport, Nevada

Jan | Feb | Mar | Apr May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
1948 to 2006

0.57 0.68 0.47 0.34 0.13 0.07 0.31 0.27 0.34 0.33 0.48 0.45

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2007 2007 2007 | 06-07* | 2006 2006 2006 2006 2006 2006 2006 2006

0.25 0.34 0.00 0.02 0.00 0.14 1.18 0.03 0.55 1.38 0.00 0.10

Dry Ave Dry Dry Dry Ave Wet Dry Ave Wet Dry Dry

Note: In April 2006, precipitation was equal to 0.0” and in April 2007 it was 0.02”. Therefore, conditions are dry for both April 2006 and April 2007.
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In addition to the Bowen ratio varying based on moisture conditions, each land use parameter
needed by AERMET varies on a seasonal basis. For this application, the mapping of each month
for each season is shown in Table 8A-7. The monthly land use characteristics as shown in
Table 8A-7 were used in AERMET.

Table 8A-7

Monthly Input Boundary Layer Parameters to AERMET

Moisture
Year Month Season Assumption Albedo Bowen Zy
2007 January Autumn Dry 0.28 10.00 0.30
2007 February Autumn Average 0.28 6.00 0.30
2007 March Spring Dry 0.30 5.00 0.30
2006-2007 April Spring Dry 0.30 5.00 0.30
2006 May Summer Dry 0.28 6.00 0.30
2006 June Summer Average 0.28 4.00 0.30
2006 July Summer Wet 0.28 1.50 0.30
2006 August Summer Dry 0.28 6.00 0.30
2006 September Summer Average 0.28 4.00 0.30
2007 October Summer Wet 0.28 1.50 0.30
2007 November Autumn Dry 0.28 10.00 0.30
2007 December Autumn Dry 0.28 10.00 0.30
8A.3.3 Good Engineering Practice Stack Height Analysis

A GEP stack height analysis was performed to determine the potential for building-induced
aerodynamic downwash for each of the modeled point sources. The analysis procedures
described in USEPA's Guidelines for Determination of Good Engineering Practice Stack Height
(USEPA 1985), Stack Height Regulations (40 CFR 51), and current model clearinghouse
guidance was used.

The GEP formula height is based on the observed phenomena of disturbed atmospheric flow in
the immediate vicinity of a structure resulting in higher ground level concentrations at a closer
proximity to the building than would otherwise occur. It identifies the minimum stack height at
which significant aerodynamics (downwash) are avoided. The GEP formula stack height, as
defined in the 1985 final regulations, is calculated from:

November, 2007
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Heep = Heipg + 1.5L

where:

Haep is the maximum GEP stack height;

HgLpg is the height of the nearby structure; and

L is the lesser dimension (height or projected width) of the nearby structure.

Both the height and width of the structure are determined from the frontal area of the structure
projected onto a plane perpendicular to the direction of the wind. In all instances, the GEP stack
height is based on the plane projections of any nearby building which results in the greatest
justifiable height. For purposes of the GEP analysis, “nearby” refers to the “sphere of influence,”
defined as five times the height or width of the building, whichever is less, downwind from the
trailing edge of the structure. In the case where a stack is not influenced by nearby structures, the
maximum GEP stack height is defined as 65 m.

Figure 8A-10 is a plot plan showing the locations of the power plant facilities and cooling tower
stacks, and structures that could potentially produce aerodynamic downwash of the plumes.
Given the close proximity of the plant structures to the stack, these structures potentially produce
the largest downwash effect. The proposed site will be graded to an approximately level surface;
therefore, all the building and stack base elevations were set at the same value. There are no
existing buildings or structures outside the proposed plant site that need to be considered in
determining downwash.

The direction-specific building dimensions were determined using the latest version of USEPA’s
Building Profile Input Program software (BPIP PRIME Dated 04274) using the design values of
the stack and building heights.

For this modeling exercise, the GEP formula stack height was determined by running BPIP. The
GEP formula stack height is equivalent to 733 feet. This height is determined by a combined
building structure encompassing the boiler building and the tripper room. The height of this
combined structure is 330 feet while the maximum projected width is 268.7 feet. According to the
GEP formula above, these building dimensions would results in a GEP formula of: 330 feet +
1.5x268.7 feet = 733 feet. The stack was modeled at a design height of 730 feet, nearly
equivalent to GEP.
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Figure 8A-10. Simplified Plot Plan and the Structures Used in the GEP Analysis
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Electronic BPIP files with horizontal and lateral building dimensions digitized in a Universal
Transverse Mercator (UTM) coordinates system (Zone 11 — North American Datum 1983
[NAD83]) are provided with the PSD permit application in the computer modeling archive.

8A.3.4  Building Cavity Analysis

AERMOD'’s inclusion of the PRIME downwash algorithm automatically takes care of the cavity
region, which is generally about three building heights downwind. No additional analysis
(e.g., using SCREEN3) is necessary since AERMOD is used for the local impact modeling.

8A.3.5 Local Topography and Receptor Selection

Local topography plays an important role in the selection of the appropriate dispersion model.
Available dispersion models were formerly divided into two general categories: those applicable to
terrain that is below stack top (simple terrain) and those applicable where the terrain is above
stack top (complex terrain). However, AERMOD removes this distinction and allows a seamless
treatment of project impacts on terrain both above and below stack top elevation. The project
location will be at an elevation of approximately 2,550 feet above msl. The terrain within
approximately 8 km of the facility includes a steep ridge (East Mormon Mountains) to the
southwest of the plant site, which reaches over 5,200 feet above msl with additional peaks
reaching 5,800 feet above msl approximately 14 km to the west.

8A.3.5.1 Local Area Receptors

The proposed facility location is identified by the coordinates of the main stack: 746,849 m Easting
and 4,091,219 m Northing (UTM Zone 11, NAD83). The Class Il area receptor grid is shown in
Figure 8A-11. Figure 8A-12 shows a close-in look at the receptors within a few kilometers of the
facility fenceline. Receptors were placed in the Class Il domain as described below:

e Fenceline receptors spaced at 30-m (100-foot) intervals;
¢ 100-m spacing from the fenceline to 2 km;

e 500-m spacing from 2 km to 5 km;

¢ 1,000-m spacing from 5 km to 10 km; and

o 2,000-m spacing from 10 km to 20 km.

Additional receptors for providing good concentration resolution on nearby high terrain areas were
placed on the East Mormon Mountains and on the southern part of the Tule Springs Hill at 250-m
spacing.
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Figure 8A-11. AERMOD Receptor Grid
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Figure 8A-12. Close-in View of AERMOD Receptor Grid
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This receptor grid was used for determining the project’s status of significant/insignificant for each
of the criteria pollutant/averaging periods and for the cumulative modeling analysis. Depending
upon the locations of the peak predicted concentrations, a separate model run using 100-m grid
spacing was made, if necessary, to calculate impacts near the receptor areas that exceed
75 percent of the significant impact level (SIL) or other applicable standard. No additional
receptors were added because the results of the SIL analysis for each pollutant or averaging
period that the project modeled insignificant impacts were already within 100-m spaced receptors
or were less than 75 percent of their respective SIL.

The proposed facility’s property-boundary fence will consist of a physical barrier to which access
by the public will be restricted.

8A.3.5.2 Hydrographic Basin Receptors

Hydrographic basin receptors were placed out to 20 km from the main project stack at 500-m
spacing within each affected hydrographic basin. The peak impacts in each hydrographic basin
are provided in this appendix. Figure 8A-13 is a map of the hydrographic basins and their
receptor grids that were included in the modeling.

8A.3.5.3 Terrain Processing (AERMAP)

AERMOD was designed to handle all types of terrain from flat to complex. To model the terrain
within the modeling domain for the project site, AERMOD requires additional information about the
surrounding terrain. This information includes a height scale (or critical hill height) and a base
elevation for each receptor. This information is output from AERMOD’s terrain preprocessor,
AERMAP. Version 04300 was used in lieu of the more recent version 06341 due to an unresolved
issue in the new AERMAP version with receptors in the vicinity of UTM zone boundaries. The
latest version of AERMAP does not handle the Digital Elevation Model (DEM) files seamlessly, so
with that version, there would be gaps in the terrain data near the UTM zone borders. The eastern
side of the receptor grid used in this modeling lies on the border of UTM zones 11 and 12.
Because of the above issue, version 06341 was not run with this receptor grid. Rather than
eliminate a portion of the receptor grid, AERMAP version 04300 was used to process the
elevations and critical hill heights. AERMAP requires DEM data from the USGS. The required
DEM data corresponds to 7.5-minute native format. Receptor locations were processed with
AERMAP prior to running the AERMOD analyses. The DEM data for the project area correspond
to NAD27; therefore, AERMAP was run with the appropriate processing option to accommodate
receptors in NAD83 and DEM data in NAD27. The electronic DEM files used to run AERMAP are
being provided with the PSD permit application submittal.
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Figure 8A-13. Nevada Hydrographic Basins
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8A.3.6  Background Air Quality Data

Background air quality data are required for comparison of the TEP impacts with the Nevada and
National AAQS (NAAQS). Background air quality concentrations were monitored concurrent with
the on-site meteorological data. These background values were added to the modeled maximum
impacts to obtain estimates of total ambient air quality concentrations for comparison to the
NAAQS. At present, there are no major sources of criteria pollutants near the project site, so
background concentrations measured on-site should be representative for the entire area.

The following pollutants have been measured at the on-site station:

o NOy, nitric oxide, and nitrogen dioxide (NO,);
e SOy

o Ozone (O3);

o Particulate Matter (PM4); and

o Lead (Pb).

Table 8A-8 lists the highest monitored background concentrations corresponding to observed
data collected at the on-site monitoring station during the baseline period. All short-term average
concentrations (i.e., 1-, 3-, 8-, and 24-hour) represent the maximum concentration measured
during the April 2006 through May 2007 period (13 months). Long-term average concentrations
listed in the table represent a 12-month average (April 2006 — March 2007).

Table 8A-8
Highest Monitored Background Concentrations

Concentration

Pollutant Averaging Period (ug/ms)
NO, Annual 6.9
3-Hour 28.0
SO, 24-Hour 19.1
Annual 6.6
24-Hour 41.0
PMo Annual 8.9
04 1-Hour 155
8-Hour 140

Pb Quarterly 0.0027

A source may be allowed an exemption from the pre-construction monitoring program for a given
pollutant if the ambient impacts are less than the de minimis levels established by the USEPA
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(see Table 8A-9), or if existing data are representative of the air quality near the site. The
monitoring program near the proposed site had omitted carbon monoxide (CO) measurements in
the expectation that the modeled concentrations would be below the values listed in this table.
Predicted project impacts are further discussed in Section 8A-5 and indicate that only PM;,
modeled results from the proposed project exceed the tabulated PSD monitoring threshold

concentrations.

Table 8A-9

PSD Monitoring Threshold Concentrations

Pollutant Averaging Period Threshold Concentration (ug/m°)
CcO 8-hour 575
NO» Annual 14
SO, 24-hour 13
PM/PM1g 24-hour 10
O3 NA -
Lead 3-month 0.1
Fluorides 24-hour 0.25
Total Reduced Sulfur 1-hour 10
Reduced Sulfur Compounds 1-hour 10
Hydrogen Sulfide 1-hour 0.2

' Exempt if volatile organic compound (VOC) emissions are less than 100 tons per year (tpy).

8A.3.7 Post-Processing of NOy Impacts

Post-processing of model-predicted impacts was considered for NO, impacts only. According to
USEPA’s modeling guidelines (Appendix W), a first tier assumption is to assume that 100 percent
of NOx emissions are in the form of NO,. In a refined tier 2 analysis, it may be assumed that
75 percent of the predicted ambient NOx concentrations will be in the form of NO,.

8A.4 Characterization of Emissions for Modeling

Maximum annual criteria pollutant emission rates for the proposed project sources are
summarized in Table 8A-10. The 750 MW supercritical pulverized coal-fired boiler is the primary
emission source; emissions and stack parameters are listed in Table 8A-11. The table includes
the project’'s main boiler release characteristics and emission rates at 100 and 40 percent
operating loads (60 and 80 percent loads also were modeled, and those input data values are
provided in the computer archive and in the detailed emissions calculation sheets). The proposed
project’s main boiler has separate 3-hour, 24-hour and annual emission limits for SO, only. These
separate averaging period-specific emissions were reflected in the modeling analysis for each
respective averaging period.

November, 2007

10784-004-400 8A-31



Table 8A-10
Summary of Criteria Pollutant Maximum Potential Emissions

Project
Potential
Two Auxiliary | Emergency 